The effects of additive styrene/ethylene-butylene/styrene copolymer grafted with maleic anhydride (SEBS-g-MA) were investigated on the rheology, morphology and mechanical properties of a polyethylene terephthalate (PET) / high density polyethylene (HDPE) blend. The ratio of the two components was changed in small increments to track phase inversion. The rheology measurements show that SEBS-g-MA acts differently on HDPE and PET, as different morphologies are formed due to viscosity ratio change. With the help of electron microscopy various phases after extrusion and after injection moulding were revealed and identified. Because of the high viscosity of HDPE the cocontinuous morphology was immediately formed when PET reached 30 vol%. The range of the cocontinuous structure of the blend was wider when SEBS-g-MA was added, and the elongation at break also improved as additive content increased, without a significant strength decrease. The divergence of the mechanical properties from the theoretical value, i.e. the value determined by the mixing rule, can be explained by the changing phase structure.
In previous studies (Jánoki and Ronkay, 2010; Lei and Wu, 2012; Mallette et al., 2001; Ravazi et al., 2011) phase inversion was reported to occur in the range of 40-60 vol% PET content, and that is slightly different from the results of the present study, where phase inversion occurred at 30 vol% PET in blends without SEBS-g-MA, produced by extrusion. After injection moulding the cocontinuous phase was formed at 30-40 vol% PET content, in the present research. Based on the results it can also be stated that the different production methods also have an effect on morphology. This phenomenon can be explained by the characteristics of viscosity, since HDPE used can be characterized by low flowability and thermal stability at 275°C, while PET had smaller viscosity at the same temperature (Fig 1.) . Therefore, during processing it is difficult for high viscosity HDPE to create a continuous matrix structure , it prefers to form a dispersed structure in another material instead. On the contrary, in case of PET, which can be found in relatively small amounts, continuous structure is immediately formed once the required proportion is reached. The narrow range of the phase inversion in the blends can be explained by a similar reasons (30/70 to 40/60 vol% of PET/HDPE). Since there was a large difference in the viscosities of the two materials, the developed morphology was rather determined by this property than by the composition ratio of the blend.
Mechanical properties
Tensile strength, Young's modulus and elongation at break of the samples were measured. The highest tensile strength (55.48 MPa) (Fig. 11 ) occurred at samples containing only PET while the lowest tensile strength (24.69 MPa) was measured in blends containing 100 vol% HDPE with 4 vol% SEBS-g-MA. Blends containing SEBS-g-MA had smaller tensile strength at every ratio of the two components, except 80/20 PET/HDPE, where the difference was also very small (38.84 MPa, 37.61 MPa, respectively). A huge, 30% increase was observed in the tensile strength in blends without SEBS-g-MA, between 80 and90 vol% PET due to morphological reasons. The HDPE minor phase showed an elongated structure in blends with less than 80 vol% PET after injection moulding, while above that HDPE transformed into a very fine, spherical form, inside both the core and the shell.
Thus, 90/10 PET/HDPE blends ( Fig. 10/a) had more homogeneous structure than 80/20 blends, and as a result of the finer morphology, tensile strength increased as well. 
where σM is the tensile strength of the blends at maximum force, σPET is the tensile strength of pure PET samples, σHDPE is the tensile strength of pure HDPE samples and φPET is the ratio of PET in the PET/HDPE blends. In each sample lower tensile strength was measured than the value determined by the mixing rule regardless of SEBS-g-MA content, but it can be stated that the difference is larger in case of blends without SEBS-g-MA. Blends that contain SEBS-g-MA follow the determined, theoretical line of the mixing rule better, whereas the fibrous structure of HDPE remained even at high PET content.
If the ratio of PET is increased in PET/HDPE blends, a steady growth of Young's modulus can be observed (Fig. 12) . The Young's modulus of blends was smaller in every component than the theoretical value determined by the mixing rule (Eq. (2)): 
